In vitro development of bovine one-cell embryos: Influence of glucose, lactate, pyruvate, amino acids and vitamins.
To elucidate the effect of nutrient substrates on embryo development, in vitro fertilized bovine one-cell embryos were cultured in a medium similar to synthetic oviduct fluid (SOF) but without glucose and containing 3.3 mM lactate, 0.3 mM pyruvate and 3 mg/ml bovine serum albumin (BSA) at 39 degrees C in 5% CO(2) in air. Results indicated that addition of glucose was not only unnecessary, but it also had a deleterious effect on embryo development to the morula stage. Lactate supported embryo development up to the morula stage as well as pyruvate. Supplementation with 20 amino acids contained in basal medium Eagle's (BME) and minimum essential medium (MEM) improved development to the morula stage dramatically and increased the cell number compared with that of the controls. Addition of the vitamins from MEM to SOF had no beneficial effect. The SOF with amino acids did not increase the frequency of blastocysts 7 days after in-vitro fertilization but did increase the total number of cells compared with that of the controls. Frequency of blastocysts at Day 7 in SOF with amino acids was equivalent to that of co-culture although the total cell number was lower. These results demonstrate that a semi-chemically defined medium can successfully support the development of bovine embryos to the morula stage to a limited extent, but the medium lacks some nutrients or growth factors to fully support development through the blastocyst stage.